In this paper rotating flow of a third grade fluid past a porous plate with partial slip is studied .The nonlinear boundary value problem is solved using finite difference method. The variations of velocity components for various values of partial parameter 1 are discussed the results are reported for conclusion.
II. A Study on rotating flow of a third grade fluid
Consider the Cartesian coordinate system rotating uniformly with an angular velocity Ω about the zaxis ,taken positive in the vertically upward direction and the plate coinciding with the plane = 0 . The fluid flowing past a porous plate is third grade and incompressible .All the material parameters of the fluid are assumed to be constants . For the rotating frame, the equation of momentum + 2Ω × + Ω × Ω × = + (1) is considered in which T is the Cauchy stress tensor for third grade fluid as given = − 1 + 1 + 1 2 + 2 1 2 + 1 3 + 2 1 2 + 2 1 + 3 1 2 1
(2) From the thermodynamical considerations,the material constants ≥ 0, 1 ≥ 0, 1 + 2 ≤ 24 3 , 1 = 0 , 2 = 0, 3 ≥ 0 (3) must satisfied the equation (3.2) . under thermodynamical considerations, Cauchy stress tensor of a third grade fluid is = − 1 + 1 + 1 2 + 2 1 2 + 3 1 2 1 (4) For a uniform porous boundary ,the continuity equation is satisfied if = , , − 0 (5) Where u and v are x-and y-components of velocity and 0 > 0 ( 0 < 0) corresponding to suction (blowing ) velocity respectively . In view of equation (4) Where 0 denotes the uniform velocity outside the layer which is caused by the pressure gradient. The approximate boundary conditions are = = 0 at = 0, → 0 , → 0 as → ∞ 
Subject to following boundary conditions = −1 at = 0, → 0 as → ∞ (11) Where * is conjugate of F. It is convenient to introduce the following dimensionless quantities 
After dropping hats, the resulting problem consists of conditions (11) and the following differential equation 
III. Mathematical problem for the partial slip case
Let an infinite porous plate at z = 0 bound a semi-infinite expanse (Z > 0) of a third grade fluid which is assumed to be incompressible .Both the plate and the fluid does not rotate as solid body with constant angular velocity Ω about an axis normal to the plate .Consider Cartesian axes (x , y, z) such that the z-axis is parallel to the common axes of rotating of the fluid . Since the plate is infinite in extent, all the physical quantities, expect the pressure, depend on z only for steady flow. Furthermore, the fluid adheres to the plate partially and thus motion of the fluid exhibits the slip condition. The dimensionless governing problem is
The dimensionless governing partial slip case equation is
Is non-dimensional partial slip coefficient , = is slip length . In writing conditions (2) ,consider the following partial slip condition
IV. Rotating flows of a third grade fluid with partial slip
The governing problem consist of 
The equation (20) reduced in the form
Where − −1 is preferred to be 0.01 for the present calculations. The iterative procedure applied to the non linear part of the above equation 
Substitution of equation (37) . .
Matrix involved in above equation is pentadiagonal.
It is observed that the partial slip boundary condition (21) is also highly nonlinear. Thus following the same procedure as adopted for discretization of equation ( 
To evaluate 0 +1 , first take 1 +1 = 1 in the system of algebraic equations and the solution of the system is sought for the unknown values of +1 , i = 1,2,3….., − 1. Then update 0 +1 by using iterative method as follows 0, +1 
V. Result and discussion
The variation of velocity components for various values of partial slip parameter 1 for the third grade fluid are discussed. The effect of slip parameter in the third grade fluid are shown by graphs (1) to (4) . The variation of velocity components for various values of partial slip parameter 1 for viscous fluid with fixed , , Ω and 0 .
VI. Conclusion
It is found that the velocity components u and v increases with an increase in slip parameter.
